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Abstract 
 
Late blight caused by Phytophthora infestans is one of the most devastating diseases of potato. The farmers controll 
the disease using a lot of fungicides, spraying between 8-16 times during the season. Field trials were carried out to the 
National Institute of Research and Development for Potato and Sugar Beet Brasov during the years 2014 – 2016. It was 
used a complet randomized block design with four replicates. Planting was made in 24th March 2016 and in 31st March 
2017.  In all cases, cultivation and maintenace was in line with current good agricultural practice. In the three years tacking 
into study late blight appeared relatively early due to favorable climatic conditions.The assessment used a key on the 
whole plant. It assess the overall amount of necrotic tissue per plant on a scale from 1 (resistant) to 9 (highly susceptible). 
In 2014 the first appearance of late blight was registered on 17 June, in 2015 in 1 July and in 2016 in 31 May. The main 
aim of this research was to test the influence of two different densities (53300 plants/ha and 44400 plants/ha) and two 
different late blight control technologies (using on side only contact fungicides - TECH1 and on the other side systemic 
and contact fungicides -TECH2) on three most cultivated varieties (Riviera, Christian and Roclas).  
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1. Introduction  
 
Potato is the most important tuber crop 
worldwide and occupy the fourth place after ”the 
giant” cereals, maize, wheat and rice. 
Among  the potato diseases,  late  blight  is  one  
of  the most  important,  notorious  and  widespread  
phyto-pathogenic  soil  borne  fungal  pathogen  
caused  by Phytophthora  infestans [1, 2, 8].  
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Study of the effects of climatic conditions and 
their influence on the potato yield, due to climate 
change, gain increasing importance in terms of the 
plant ability to be adapted to the environmental 
conditions [6, 7]. Management  of  late  blight  
requires  aggressive measures that include combined 
use of cultural, scouting, sanitation, and most 
importantly the combination of  host  plant  resistance  
with  application  of  fungicides [4]. Yield losses due 
to the disease are attributed to both premature death 
of foliage and blighted tubers. The majority of 
varieties are susceptible or only moderately resistant, 
since it has proven historically difficult to combine 
desirable agronomic traits with durable late blight 
resistance. Therefore, frequent spraying are 
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necessary to protect the crop. The costs of crop losses 
and damage caused by late blight are estimated at 
over € 1 billion in Europe alone [3, 5]. 
 
2. Material and Method  
 
Location of the field trial: NIRDPSB Brasov. 
Size of plots: 25.2  m2. Lay out of the plots of the field 
trial: randomized complete block design with 4 
replicates. Planting was made in 1st April 2014, 27th 
April 2015 and 31 March 2016. In all cases, 
cultivation and maintenace was in line with current 
good agricultural practice.The research is based on 
three factorial type experience 3A * 2B * 2C * 4R 
with following factors  and graduations: 
Factor   A- potato variety with graduations:  
-a1. Riviera (Dutch potato variety, very 
susceptible to late blight) 
-a2. Roclas (Romanian potato varieties, 
moderately susceptible to late blight) 
     -a3. Christian (Romanian potato varieties, 
      moderately susceptible to late blight) 
Factor B - the density of the plant: 
-b1. 53300 pl/ha 
-b2. 44400 pl/ha 
Factor C – late blight control with fungicides: 
-c1. Tech 1 – only contact fungicide 
-c2. Tech 2 – contact, translaminar and 
systemic fungicides. 
First symptom of late blight observation: daily 
check for all plots after emergence till first symptom 
observed in one of the plots (2014,  June 17th,, 2015,  
July, 1st and 2016, 31 May).Late blight assessment: 
plots are assessed for the extent of blight spots on the 
leaves. Each plot is assessed as a whole for 
percentage disease severity using a standard accepted 
severity key (1, 2). The fungicides were applied 
manually using a knapsack sprayer of 10 liters 
capacity. Spraying was started as soon as the onset of 
the disease was observed in the field. 
 
3. Results and DiscussionsIn  
 
2014 the first appearance of late blight was 
registered on June 17, 35 days from emergence to 
Riviera and 28 days after emergence to Roclas and 
Christian varieties. In 2015 the favorable climatic 
conditions during June led late blight to appear on 
July 1, 41 days after emergence to Riviera and 39 
days from emergence to Christian and Roclas 
varieties. In 2016 due to exceptionally favourable 
climatic conditions was possible to prepare a quality 
land and was made the earliest planting over the past 
5 years (31March).  
But in the same tine was registred the earliest 
apparition of late blight for the past 24 years. The 
emergence of the first outbreaks of blight has been 
reported in experimental field in 31 May 2016, 18 days 
after emergence to Riviera and 22 days after emergence 
to Roclas and Christian varieties (Table 1). 
 
Table 1. Occurrence and evolution of late blight attack 
 
Year Variety  
Late blight occurence End of observations 
Late 
blight  
obs. days 
Date 
 
Days after  
planting 
(DAP) 
Days after 
emergence 
(DAE) 
Date 
 
Days after 
planting 
(DAP) 
Days after 
emergence 
(DAE) 
 
2014 
Riviera 
17 
June/ 
week  
25 
77 
35 
31July/ 
week 
31 
121 
79 
44 Roclas 28 72 
Christian 28 72 
2015 
Riviera 
1 
July/ 
week 
27 
65 
41 
3 
August/ 
week 
32 
98 
74 
33 Roclas 39 72 
Christian 39 72 
2016 
Riviera 
30 
May/ 
week 
22 
60 
18 
27 
July/ 
week 
27 
99 
57 
39 Roclas 15 54 
Christian 15 54 
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Final late blight observations were done in the range 
July 27 to August 3. The number of days from 
planting until the last late blight notation varied 
between 98 and 121 days by year. Depending on the 
variety, the last late blight assessment, were made to 
72-79 days in 2014, to 72-74 days in 2015 and 54-57 
days in 2016 towards the emergence. 
2014 was a year in which the annual 
temperature average has exceeded the value of MMA 
with 1.6 °C and rainfall amount (unevenly distributed 
throughout the year) exceeded with 43.3 mm the 
multiannual amount.2015 was generally more 
warmly and richer in precipitation compared to 
normal. Annual air temperature average was higher 
with 1.7°C, and rainfall amount exceeded with 83 
mm the multiannual amount. 
2016 was a warm year in which annual 
temperature average has exceeded the value of MMA 
with 1.9°C, as the rainfall were close to the 
multiannual values (Figures 2, and 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Annual temperature mean (Brasov 2014-2016) 
 
  
 
Figure 2. Rainfalls amount (Brasov 2014-2016) 
 
From the results of the years 2014-2016 can be 
seen that the most important for late blight 
occurrence is the presence of days with rain than their 
quantity. Although obviously rainfalls intensity 
influences the late blight attack. Late blight appears 
undisturbed if there is humidity, and has an unlimited 
succession of secondary infection, so in a relatively 
short time, the attack is generalized throughout the 
potato crop. In figures 1-3 there are presented the 
weekly marks for Riviera, Roclas and Christian 
varieties considering the technologies applied in the 
three years of study. 
X XI XII I II III IV V VI VII VIII IX
2013-14 72.0 26.8 8.4 27.4 3.4 34.6 118.5 100.2 76.0 115.4 60.6 34.4
2014-15 59.8 60.8 41.3 40.7 31.7 58.8 28.0 44.8 175.6 42.4 22.6 111.0
2015-16 31.8 35.3 11.6 33.5 11.0 26.0 98.4 100.4 121.2 28.8 85.8 38.0
MMA 38.9 32.8 27.0 25.5 23.9 28.9 50.0 82.0 96.7 99.8 76.4 52.5
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Figure 3.  Evolution of late blight attack on foliage to Riviera variety (2014 – 2016) 
 
To Riviera variety in 2014 the vegetation was 
interrupted in late July due to plants maturity and late 
blight attack even if applying TECH 1 and TECH 2. 
To Roclas and Christian varieties with lower 
sensitivity, in terms of protecting with TECH1 late 
blight attack on foliage did not exceed note 3 and to 
the treatments Tech2 note 2. This year is remarkable 
to the both varieties and both densities significantly 
greater efficacy of Tech2 treatments beside TECH1. 
In 215 late blight attack came later and the 
intensity was low, with notes between 2.3 and 3,9 to 
Riviera variety, the favorable differences of TECH 2 
treatments been significant to the both densities. To 
Roclas and Christian varieties late blight attack in 
different variants remains generally under note 2. 
In July 2016, the powerful late blight attack 
can no longer be controlled through Riviera variety 
byTECH1. So, in July 8, the  foliage appears almost 
entirely destroyed (mark 9). To the variants to which 
was applied TECH2 the high attack was scored with 
5.3 also. Differences in efficacy between treatments 
are similar to the varieties Roclas and Christian. In 
the case of these varieties, however, by applying 
TECH2 treatments, the late bligh attack could keep 
values between 2.3-2.8 versus 3.8 - 4.5 values 
recorded at TECH1 treatments (Figures 3-5). 
 
 
 
 
Figure 4.   Evolution of late blight attack on foliage to Roclas variety (2014 – 2016) 
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Figure 5. Evolution of late blight attack on foliage to Christian variety (2014 – 2016) 
 
 
Conclusion  
 
Factors that cause the disease are the source of 
infection and climatic conditions. High humidity, 
frequency of days with rain, wetting the leaves over 
a long period of time (at least 4 hours) and average 
temperatures of 20-25°C, representing favorable 
conditions for the emergence and development of late 
blight. Another factor favoring blight attack is the 
growing phase of plants, which are more susceptible 
to infections from inflorescence emergence. 
Regarding the varieties, Riviera leaves little 
freedom protection, so the fight must begin before 
late blight being seen in field. Christian and Roclas 
varieties allow a reduction of treatments number if 
the disease pressure is not very high and are used both 
systemic and contact products. 
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